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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
peint in the future. Only through freguent inspections can
unsafe conditions be detected and only through continued care
and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not
be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the need
for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the
downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Cornwall Upper Reservoir Dam
(I.D. No. NY 604)

State Located: New York

County Located: Orange

Stream: Unnamed Tributary of Moodna Creek
Dates of Inspection: 8 January 1981

11 March 1981

ASSESSMENT

Examination of available documents and a visual inspec-

tion of the dam and appurtenant structures did not reveal
conditions which constitute an immediate hazard to human
life or property.

Using the Corps of Engineers' screening criteria, it
has been determined that the dam would be overtopped for all
storms exceeding approximately 17 percent of the Probable
Maximum Flood (PMF). Therefore, the spillway is adjudged
"seriously inadequate,” and the dam is assessed as "unsafe,
non-emergency."

The "unsafe" classification applied to a dam because of
a "seriously inadequate spillway" is not meant to connote
the same degree of emergency as would be associated with an
"unsafe" classification applied for a structural deficiency.
However, it does mean that, based on an initial screening
and preliminary computations, there appears to be a serious
deficiency in spillway capacity, so that if a severe storm
were to occur, overtopping and failure of the dam would take
place, significantly increasing the hazard to loss of life
downstream.

No stability analysis is considered necessary at this
time. It is therefore recommended that, within three months
of notification of the owner, detailed hydrologic and
hydraulic investigations of the structure should be
undertaken to more accurately determine the site-specific
characteristics of the watershed and their effects upon the
overtopping potential of the dam. The results of this
investigation and analyses will determine the appropriate
remedial measures required to achieve a spillway capacity
adequate to discharge the outflow from at least the 1/2 PMF.

-




In the interim, a detailed emergency action plan must be
developed and implemented during periods of unusually heavy
precipitation. Also, around-the-clock surveillance must be
provided during these periods.

Current inspection and maintenance procedures by the
owner are adegquate but need to be documented. Monitoring of
the reservoir levels should be expanded to include readings
during peak flow periods.

The following remedial measures must be completed
within one year:

1. Repair the collapsed masonry portion of the left
spillway wall and raise the wall and adjacent
crest elevation to the average crest elevation.
Seed the crest area.

2. Monitor the seep near the left abutment at regular
intervals and during periods of high reservoir
levels for turbidity and increase in flow, which
may indicate potential for the piping of embankment
material. If turbidity or increased flows are
noted, a qualified geotechnical engineering firm
should be retained to develop remedial measures.

3. Remove the trees from the discharge channel.

4. Fill, compact, and seed the low areas on the crest
of the dam and the area of erosion near the left
abutment.

i 5. Fill, compact, and seed the rodent holes on the

downstream face of the dam.

6. Cut all trees and brush at ground level on the
entire embankment. Remove the root systems of all
trees with a trunk diameter greater than 3 inches.
Fill, grade, compact, and seed all resultant areas
of erosion and cavities.

-

SUBMITTED:
“‘Granville Kestef, Jr.,/P.E.
Vice Pdeside

of New York, INC.

= APPROVED:
t\_,,G'blonel W.M. Smith, Jr.
SRS New York Distrigt Engineer

" g0 JUN 1981
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
CORNWALL UPPER RESERVOIR DAM
1.D. No. NY 604
DEC DAM No. 195B-1148
LOWER HUDSON RIVER BASIN
ORANGE COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a.

Authority - The Phase I Inspection reported herein
was authorized by the Department of the Army, New
York District, Corps of Engineers to fulfill the
requirements of the National Dam Inspection Act,
Public Law 92-367.

Purpose of Inspection - This inspection was con-
ducted to evaluate the existing conditions of the
dam, to identify deficiencies and hazardous condi-
tions, to determine if these deficiencies consti-
tute hazards to life and property, and to recommend
remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam - Cornwall Upper Reservoir Dam
is an earthfill dam with a height of 32.5 feet and
a total length of 565 feet. The embankment has a
crest width of 8 feet. The side slope of the
upstream face of the dam is 1V:1.9H (Vertical to
Horizontal), and the average side slope of the
downstream face of the dam is 1V:1.7H. The upstream
face of the dam is protected by riprap from below
the water line to above normal pool level. The
reservoir is used as a water supply for the Village
of Cornwall-on-the-Hudson, New York.

The spillway, with a crest length of 40.2 feet, is
a broad-crested weir located at the right! abutment.
The foundation for the spillway appears toc be cut
from a natural stone outcrop. The spillway weir

is stone masonry with the center 5-foot section

0.4 foot lower than the adjoining sections.

Looking downstream.
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The right training wall is a natural bedrock and
placed stone masonry wall beginning at the spillway
and extending 100 feet downstream, curving to the
left. The left training wall is a placed stone
masonry wall beginning at the spillway and extending
25 feet downstream, curving to the left. The
discharge channel extends 200 feet downstream and
underneath a small bridge (3'x12' opening). The
channel is steep with large rocks and accumulations
of debris.

The outlet from the reservoir consists of a 12-
inch cast iron blow-off pipe and a 6-inch water
supply line for the Village of Cornwall-on-the-
Hudson, New York. A gate house just beyond the
toe of the dam controls the flow of the two lines
with valves in the gate house. A 12-inch water
supply line extends to a filter building further
downstream.

b. Location -"Cornwall Upper Reservoir Dam, located
on an unnamed tributary of Moodna Creek, is 2
miles south of Cornwall-on-the-Hudson, New York.
The reservoir and dam are in Orange County, New
York. The coordinates of the dam are N 41° 24.5'
and W 74° 00.4'. The dam can be found on the
Cornwall, New York, USGS 7.5 minute topographic
gquadrangle. A Location Map is included in Appen-
dix E.

‘ c. Size Classification -~ Cornwall Upper Reservoir Dam

i is 32.5 feet high, and the reservoir storage
capacity at the crest of the dam (elevation 964.6
feet M.S.L.) is 222 acre-feet. Therefore, the dam
is in the "small" size category as defined by the
Recommended Guidelines for Safety Inspection of
Dams (Reference 15, Appendix D).

d. Hazard Classification - A four-lane highway (U.S.
Route 9W) and two homes are located downstream
from the dam, 7400 feet and 7800 feet, respectively.
The Village of Cornwall is also located downstream
from the dam. There is danger of loss of human
life from large flows downstream of the dam.
Cornwall Upper Reservoir Dam is therefore considered
in the "high" hazard category as defined by the
Recommended Guildeines for Safety Inspection of

X Dams.
e. Ownership - The dam and reservoir are owned and
. operated by the Village of Cornwall-on-the-Hudson,

» 3 River Avenue, Cornwall-on-the-Hudson, New York,
T 12520. The contact person is Ralph Smith
. (Telephone 914-534-5050).

2
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f. Purpose of the Dam -"The dam and reservoir are .
used for water supply. -

g. Design and Construction History - No specific
design and construction history is available. The
dam was originally built around 1912. The designer
and contractor are unknown.

Plans for a proposed reconstruction of the spillway
and raising of the crest elevation of the dam were
prepared by Henry W. Taylor, Consulting Engineer
for the Village of Cornwall in 1939. The crest of
the dam was raised but the spillway was not en-
larged as shown on the plans.

h. Normal Operating Procedures - The reservoir level
is normally maintained at the spillway crest eleva-
tien. The dam and spillway are visually inspected
weekly and the reservoir level is recorded. The
valves in the gate house are operated once a year.
Maintenance is performed as needed.

.3 PERTINENT DATA

a. Drainage Area (Acres) - 399.0

b. Discharge at Dam (c.f.s.) =

Spillway Capacity (at Pool Elev.

966.6 ft. M.S.L.) - 261.0
Reservoir Drain at Normal Pool - 13.0

c. Elevation (Feet above M.S.L.)* -
Average Top of Dam - 967.7
Minimum Top of Dam - 966.6
Normal Pool (Spillway Crest) - 964.6
Toe of Dam - 934.1

d. Reservecir Surface Area (Acres) -

Minimum Top of Dam (Elev. 966.6 ft.

M.S.L.) - 15.2
Crest of Spillway (Elev. 964.6 ft.
M.S.L.) = 14.1

*All elevations are referenced to the spillway crest elevation

964.6 ft. M.S.L., as shown on the plans obtained from the
owner.




Storage Capacity (Acre-Feet) -

Minimum Top of Dam (Elev. 966.6 ft.

M.S.L.) =~ 222.0
Spillway Crest (Elev. 964.6 ft,.

M.S.L.) =~ 1¢3.0
Dam

Type - Earth embankment

Length (Feet) - 565.0
Height (Feet) - 32.5
Top Width (Feet) - 8.0
Side Slopes - Upstream 1V:1.9H
Downstream 1v:1.78B

Spillway -
Type - Broad-crested weir
Crest Length Perpendicular to

Flow (Feet) - 40.2
Crest Width Parallel to Flow

(Feet) - 3.0
Crest Elevation (Feet M.S.L.) - 964.6

Reservoir Drain -

Type: 12-inch cast iron pipe to stream beyond toe
of dam.

Control: Manual control valve in the gate house
just beyond the toe of the dam.




SECTION 2: ENGINEERING DATA

GEOLOGY

The Upper Cornwall Reservoir Dam is located in the
southern end of the "New England Uplands" physiographic
province of New York State. This province is geologi-
cally complex and composed characteristically of diverse
metamorphic and igneous rock. Bedrock occurring in the
immediate vicinity of the dam, as indicated on the
Geologic Map of New York (J. G. Broughton and others,
1970), is represented by Precambrian, gray to green
guartz-plagioclase gneiss. Granitic gneiss was noted
as outcropping on the right abutment of the dam during
the visual inspection.

The dam lies on the immediate south or east side of a
northeast-southwest trending normal or strike slip
fault plane. The fault plane extends along the west
shores of Sutherland and Sphagnum Ponds, ncrtheastward
past the east end of Storm King Mountain, and across
the Hudson River along the Breakneck Brook valley.
This entire area has been repeatedly glaciated by the
major ice sheet advances which occurred during the
Pleistocene Epoch. The most recent ice advance ended
approximately 11,000 years ago.

SUBSURFACE INVESTIGATIONS

Original subsurface information was not available for
reference as a part of this investigation. According
to the available soils report (preliminary) for Orange
County prepared by the Soil Conservation Service, the
majority of local surface materials consist of "Scriba
stony loam". These soils are described as deep (depth
to rock 6 feet), somewhat poorly drained, moderately
coarse textured scils developed on firm glacial till.
Scriba socils are estimated to have 1.5 feet of slow
permeably, gravelly, stony loam overlying a dense, very
slowly permeable fragipan extending to a depth of
several feet. The fragipan is underlain by gravelly,
stony glacial till.

The right abutment/spillway area is reported to contain
"Hollis Rock Outcrop association" soils. These soils
are shallow (1-2 feet to bedrock), excessively well
drained, moderately coarse textured materials formed in
low lime glacial till dominated by granitic materials.
Bedrock generally outcrops in over 90 percent of the
surface areas containing these soils.

(W]




2.3 DAM AND APPURTENANT STRUCTURES

Plans for the dam, prepared by Henry W. Taylor, Consult-
ing Engineer for the Village of Cornwall, were available
for review during this investigation. The drawings are
dated January 1939 and illustrate the original general
dam design features as well as planned improvements to
increase its height and spillway width. The embankment
was raised, but the spillway width was not increased.
These drawings are included in Appendix E.

Lacking information to the contrary, the dam is assumed
to be comprised of a homogeneous earth embankment. The
spillway consists of a 40.2-foot wide rectangular notch
excavated through bedrock at the right end of the dam.
The spillway contains a masonry weir for reservoir
regulation. Both sides of the spillway approach channel
are protected by outcropping bedrock. The left side of
the spillway control section and immediate discharge
channel contains a masonry wing wall for protection of
the embankment. Another masonry wing wall protects the
right discharge channel downstream of the masonry weir.

Two gate houses are situated immediately downstream of
the dam. The one closest to the dam has been adandoned
and replaced by the second building. Single 6-inch and
12-inch pipes enter the new gate house. A 12-inch
blow-off pipe exits from the gate house and outlets
immediately to the stream. A l2-inch water supply pipe
leads to the filter house further downstream.

/ 2.4 CONSTRUCTION RECORDS

Construction records were not available for this
investigation.

2.5 OPERATING RECORDS

Water levels in the reservoir are measured periodically
(at least weekly) and records are kept by Village of
Cornwall-on~-the~Hudson personnel to monitor water
availability. At the same time, visual inspections of
the dam are made. The control gates are checked peri-
odically and operated at least once each. year. Mainte-
nance is performed as needed.

2.6 EVALUATION OF DATA

The background information collected during this investi-
gation was obtained from Mr. Ralph Smith of the Village




of Cornwall-on-the-Hudson. Available engineering data
are considered adequate and reliable for Phase ]I Inspec-
tion purposes, with the exceptions that foundation
characteristics are not known and it is unclear if a
core wall is present in the embankment (see Plate 3,

Appendix E).
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SECTION 3: VISUAL INSPECTION

FINDINGS

a.

General - The inspection was performed on 8 January
1981. The weather was sunny and the temperature
was 10°-20° F. with 2-12 inches of snow on the
dam; 2 inches of snow on crest, 4 inches on up-
stream and downstream faces; and 4 to 8 inches of
snow in the spillway. The water surface was 7.5
feet below the spillway crest. Deficiencies found
during the inspection will require remedial treat-
ment. A Field Sketch of conditions found during
the inspection is included in Appendix F. The
complete Visual Inspection Checkliist is presented
as Appendix B. Because there was a snow cover on
the dam during the initial inspection, a follow-up
inspection was carried out on 1l March 1981.

Spillway - The spillway is at the right abutment.
The spillway is a masonry broad-crested weir
constructed on bedrock. The center 5 feet of the
spillway is 0.4 foot lower than the rest of the
spillway and appears to have been constructed for
periods of low flow. The right spillway training
wall is a natural bedrock and masonry wall 100
feet long, curving to the left. The left spilliway
training wall is a masonry wall 25 feet long,
curving to the left.

Embankment - No evidence of sloughing or subsidence
was observed on the upstream or downstream slopes.
On the upstream face, riprap was in place and no
problems were observed. Riprap appears to be
dumped rock greater than 5 inches in diameter.

Two local depressions approximately 0.7 foot deep
along the crest of the dam, one in the center of
the dam, the other 150 feet from the left abutment.
The left spillway training wall and the adjacent
crest elevation are 0.9 feet below the average
crest of the dam. On the downstream slope, there
are four or five tree trunks with diameters 4 to 8
inches. Superintendent Ralph Smith reported
seepage near a large tree (24-inch diameter) on
the downstream face near the left abutment of the
dam. No seepage was observed because of the low
level of the reservoir and the cold temperature.

11l March 1981 Inspection - The dam was inspected
on this date when the dam was free from snow




cover. The reservoir was filled and there was
approximately 1 inch of flow over the spillway
crest. During this inspection the following items
were noted: There is a small eroded area (3 feet
wide and 0.5 feet deep) on the downstream face of
the dam near the left abutment. The owner's
representative had previously reported a seep at
the 24-inch diameter tree on the downstream face

of the dam near the left abutment. However,

during the second inspection, no localized area of
seepage was observed; rather, the entire downstream
toe along the roadway was wet. The total volume

of flow at the lowest point on the toe was approxi-
mately 2 gpm. It could not be determined if this
flow was the result of seepage through the embankment
or runoff from recent snowmelt. There is a large
number of trees ranging from 3 inches to 15 inches
in diameter growing on the downstream face of the
dam below the roadway. The masonry portion of the
left spillway wall has collapsed for approximately
3 feet long at the crest of the spillway weir.

Two additional depressions were observed on the
crest of the dam. One, approximately 2 feet in
diameter and 1 foot deep, is located 70 feet from
the left spillway training wall. The second is
approximately 3 feet long, 1.5 feet wide, and 8
inches deep and is located 20 feet from the left
spillway training wall. There are a large number
of rodent holes at scattered locations along the
downstream face of the dam.

Outlet Works - At the toe of the dam is an abandoned
gate house. Located 30 feet further downstream is

a gate house constructed in the 1940's and is now

in use. A 6-inch and 12-inch pipe come into the
gate house from the reservoir. A 1l2-inch blow-off
pipe discharges into the stream and a l1l2-inch

water supply line goes to the filter plant further
downstream. All pipes are controlled by gate

valves in the gatehouse. The valves on the outlet
pipes are reported operable.

Downstream Channels - The immediate discharge
channel for the spillway is mildly sloping and
excavated in rock. Large boulders and small trees
are located in the channel. A small bridge (opening
3 feet x 12 feet) is located at the toe of the dam
and across the discharge channel.

The downstream channel below the outlet is steep
and rocky with local accumulations of debris.

10




Located 7400 feet downstream from the dam is a
4-lane highway (U.S. Route 9W) with a bridge
opening 18 feet x 8 feet. Two homes are located
7800 feet downstream from the dam.

Reservoir - The reservoir slopes are steep, rocky,
and heavily wooded. There were no signs of in-
stability and sedimentation was not reported to be
a problem.

3.2 EVALUATION

"~ The visual inspection revealed several deficiencies in
this structure. The following items were noted:

1.

The left spillway training wall and the adjacent
crest elevation are 0.9 feet below the average
crest of the dam.

Superintendent Ralph Smith reported seepage near a
large tree (24-inch diameter) on the downstream
face near the left abutment of the dam. Some
seepage was observed in this area, but the source
could not be determined;

Four small local depressions along the crest of
the dam,

Trees are located in the discharge channel immedi-
ately downstream from the spillway;,

On the downstream slope, there are four or five
tree trunks with diameters 4 to 8 inches. On the
downstream slope there are a large number of trees
below the road;

The masonry portion of the left spillway wall has
collapsed for approximately 3 feet long at the
crest of the spillway weir,

A large number of rodent holes are scattered on
the downstream face of the dam;ﬁw

There is a small eroded area on the downstream
face of the dam near the left abutment. « . .- -

11
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

PROCEDURES

There are no formal written instructions for operating
the reservoir. The reservoir is normally kept at the
spillway crest, but, due to a water shortage in the
area, it was 7.5 feet below the crest at the time of
inspection.

MAINTENANCE OF THE DAM

Maintenance of the dam is the responsibility of The
Village of Cornwall~on-the-Hudson. Maintenance of the
dam is considered to be fair, and is performed as
needed. The grass is mowed and some trees are removed
each year. Personnel from the water department visit
the dam at least once a week to check the reservoir
level and visually inspect the dam. The valves to the
water supply line and blow-off pipe are operated for
tests at least once a year. It is recommended that

formal records of examinations and necessary maintenance

be recorded for future reference.

WARNING SYSTEM

At the time of the inspection, there was no warning
system or emergency action plan in operation.

EVALUATION

Past maintenance of the dam and operating facilities
appears to have been adequate, but the past activities
have gone undocumented except for the water level
measurements. A checklist should be compiled by the
owner's representative to document the findings made
during the periodic inspections and the maintenance
items completed. A warning system and emergency action
plan should be developed and put into operation.

13
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SECTION 5: HYDRAULIC/HYDROLOGIC

DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed of Cornwall Upper Reservoir
Dam was made using the USGS quadrangles for Cornwall

and West Point, New York. The drainage basin consists
of moderate to steep slopes well covered by forests and
ground vegetation. Some upland storage exists in the
form of flat and swampy areas. The total drainage area
is 399 acres.

ANALYSIS CRITERIA

A hydrologic analysis of the watershed and hydraulic
analysis of the dam was conducted using the U.S. Army
Corps of Engineers' Flood Hydrograph Package HEC-1 DB
computer program (Reference 12, Appendix D). The unit
hydrograph was defined using the Snyder's Unit Hydro-
graph Method. Estimates of Snyder's hydrograph co-
efficients were developed from average coefficients
from the Hydrologic Flood Routing Model for Lower
Hudson River Basin (Reference 16, Appendix D). Precipi-
tation data was taken from Hydrometeorological Report
No. 33 (Reference 8, Appendix D). Rainfall losses were
estimated at an initial loss of 1.0 inch and a constant
loss rate of 0.1 inch per hour thereafter. The hydraulic
capacity of the dam, reservoir and spillway was deter-
mined by incorporating the Modified Puls Routing Method.
All flood routings were begun with the reservoir at
normal pool level. OQutlet discharge capacity was
computed by hand. The Probable Maximum Flood (PMF) and
1/2 Probable Maximum Flood (l/2 PMF) were developed and
routed through the reservoir.

SPILLWAY CAPACITY

The spillway capacity at the top of the dam is 261 c.f.s.
There is no auxiliary or emergency spillway at Cornwall
Upper Reservoir Dam.

RESERVOIR CAPACITY

The storage capacity of Cornwall Upper Reservoir at
normal pool is 193 acre~feet. The storage capacity of
the reservoir at the minimum top of dam is 222 acre-
feet. Therefore, flood control storage of the reservoir
between the spillway crest and top of dam is 29 acre-
feet. This volume represents a total of 0.87 inch of
runoff from the watershed.

MECEDING PAGE BLANK=-NOT' FILMED
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LOODS OF RECORD

No information concerning the effects of significant
floods on the dam is available.

OVERTOPPING POTENTIAL

The maximum capacity of the spillway is 261 c.f.s.
before overtopping would occur. The peak outflows of
the PMF and 1/2 PMF are 1561 c.f.s. and 768 c.f.s.,
respectively. Therefore, the spillway is capable of
passing 17 percent of the PMF before overtopping would
occur.

RESERVOIR EMPTYING POTENTIAL

The reservoir can be drawn down by means of a 1lZ-inch
cast iron outlet pipe. Neglecting inflow, the reservoir
can be drawn down from normal pool in approximately

11.5 days. This is equivalent to an approximate drawdown
rate of 2.2 feet per day, based on the hydraulic height
measured from normal pool divided by the time to dewater
the reservoir.

EVALUATION

Cornwall Upper Reservoir Dam is a "small" size - "high"
hazard dam requiring the spillway to pass a flood in

the range of the 1/2 PMF to PMF. The PMF and 1/2 PMF
were routed through the watershed and dam. It was
determined that the spillway is capable of passing 17
percent of the PMF before overtopping the dam. There-
fore, the spillway is judged to be "seriously inadequate.”

Conclusions pertain to present conditions and the

effect of future development on the hydrology has not
been considered.

16




SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF EMBANKMENT STABILITY

a. Visual Observations - No signs of instability were
observed during the visual inspection. Minor
problems noted that are related to the stability
of the structure include:

1. Four slightly low spots were observed on the
crest. These spots may be a result of animal
burrowing.

2. Mr. Smith, the owner's representative, re-

ported that there is usually a seep near the
24-inch diameter tree on the left side of the
downstream embankment. Some seepage was
observed in this area, but the source could
not be determined.

b. Design and Construction Data - Design or construc-
tion information related to the stability of the
structure was not available.

c. Operating Records - According to the owner, the
outlets and gates which can be used to drain the
impoundment, if necessary, are checked periodically
and cperated at least once a year. The structure
is visually inspected at least weekly when reservoir
water level measurements are taken. A rainfall of
2.5 inches in a period of 6 hours reportedly
occurred during March 1980 with no structural
damage.

d. Post Construction Changes - The height of the dam
has been raised (1.5 feet according to available
information) since construction.

6.2 STABILITY ANALYSIS

The results of a previous stability analysis, if any,
were not available for review during this investigation.
Plans for rehabilitation of the dam were available but
did not indicate any zoning of the embankment materials
or show foundation conditions.

The dam is assumed to be a generally homogeneous embank-
ment composed of sandy silt (ML Group Soil=-Unified
Classification System). The structure is 32.5 feet
high with a crest width of 8 feet. The upstream embank-
ments slopes at 1V:1.9H while the downstream embankment

17
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slope varies between 1V:1.5H and 1V:2H. The dam is
subject to rapid drawdown (a drop in reservoir level of
more than 0.5 feet/day) in the event the l1lZ-inch outlet
is used for dewatering.

The existing upstream and downstream slopes are overly
steep, and the crest is narrow. However, no signs of
instability were noted in the upstream or downstream
slopes of the dam. No stability analysis is considered
necessary, based on the overall condition of the dam

as observed during the visual inspection.

SEISMIC STABILITY

Upper Cornwall Reservoir Dam is located in Seismic
Zone 1 which presents no hazard from earthquakes,
according to the Recommended Guidelines for Safety
Inspection of Dams by the Department of the Army,

Office of the Chief of Engineers. This determination
is contingent on the requirements that static stability
conditions are satisfactory and conventional safety
margins exist.




SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a.

Safety - Examination of available documents and
visual inspections of Cornwall Upper Reservoir Dam
did not reveal any conditions which are considered
to be hazardous.

Using the Corps of Engineers' screening criteria
for review of spillway adequacy, it has been
determined that the dam would be overtopped for
all storms exceeding approximately 17 percent of
the PMF. The overtopping of the dam could result
in dam failure, increasing the hazard to loss of
life downstream, Therefore, the spillway is
adjudged "seriously inadeguate," and the dam is
assessed as unsafe, non~emergency.

The "unsafe" classification applied to a dam
because of a "seriously inadegquate spillway" is
not meant to connote the same degree of emergency
as associated with an "unsafe" classification
applied for a structural deficiency. However, it
does mean that, based on an initial screening and
preliminary computations, there appears to be a
serious deficiency in spillway capacity so that if
a severe storm were to occur, overtopping and
failure of the dam would take place, significantly
increasing the hazard to loss of life downstream
of the dam.

No signs of instability were noted on the embank-
ment. Therefore, no stability analysis will be
required.

Adequacy of Information - All evaluations and
assessments in this report were based on field
observations, conversations with the owner's
representative, available engineering data, and
office analyses. The information collected is
considered adequate for a Phase I Inspection.

Need for Additional Information - Detailed hydro-
logic and hydraulic investigations of the structure
are considered necessary to more accurately deter-
mine the overtopping potential of the dam.

Urgency - The detailed hydrologic and hydraulic
investigations must be initiated within three
months of notification to the owner. Within one
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year, remedial measures as a result of these
investigations must be initiated, with completion
of these measures during the following year. In
the interim, a detailed emergency action plan must
be developed and implemented during periods of
unusually heavy precipitation. Also, around-the-
clock surveillance must be provided during these
periods. The problem areas listed below must be
corrected within one year of notification.

RECOMMENDED MEASURES

The regular inspections and maintenance procedures
presently conducted by the owner's representative

appear to be adequate, although some form of documenta-
tion is needed. A thorough checklist should be compiled
by the owner's representative and completed during each
inspection. Maintenance items should be completed
annually. Monitoring of the reservoir level should be
expanded to include reservoir levels above normal pool.
The dam should also be examined during future inspections
for any signs of seepage when the reservoir level is at
normal pool.

The following remedial measures must be completed
within one year:

1. Repair the collapsed masonry portion of the left
spillway wall, and raise the wall and adjacent
crest elevation to the average crest elevation.
Seed the crest area.

2. Monitor the seep near the left abutment at regular
intervals and during periods of high reservoir
levels for turbidity and increase in flow, which
may indicate potential for the piping of embankment
material. If turbidity or increased flows are
noted, a qualified geotechnical engineering firm
should be retained to develop remedial measures.

3. Remove the trees from the discharge channel.

4. Fill, compact, and seed the low areas on the crest
of the dam and the area of erosion near the left
abutment.

5. Fill, compact, and seed the rodent holes on the

downstream face of the dam.

6. Cut all trees and brush at ground level on the
entire embankment. Remove the root systems of all
trees with a trunk diameter greater than 3 inches.
Fill, grade, compact, and seed all resultant areas
of erosion and cavities.
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Photo 1. Upstream Face of Dam
11 March 1981

Photo 2. Spillway from Right Abutment (Looking Upstream)
8 January 1981
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Photo 3. View of Spillway from Discharge Channel
11 March 1981

p Photo 4. Gatehouse and 12-Inch Blow-Off Pipe Outlet
(Looking Upstream)
8 January 1981




CORKWALL UPPER RESERVOIR DAM

Photo 5. View of Downstream Face of Dam
from Left Abutment
11 March 1981

Photo 6. View of Valve House from Crest of Dam
11 March 1981
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a.

General

Name of Dam Cornwall Upper Reservoir Dam

Fed. I.D. # NY 604 DEC Dam No, 195B-1148
River Basin Lower Hudson River
Location: Town Cornwall County Orange

Stream Name Unnamed

Tributary of Moodna Creek

Latitude (N) 41°24.53" Longitude (W) 74°00.43'
Type of Dam Earth embankment

Hazard Category High

Date(s) of Inspection 8 January 1981

Weather Counditioms Sunny, 15°F,

Reservoir Level at Time of Inspection 957.0 ft. M.S.L.

Inspection Personnel Wayne D. Lasch, Gary W. Todd, Rory L. Galloway

Persons Contacted (Including Address & Phone No.)

Ralph Smith, Village Hall

3 River Avenue

Cornwall-on-the-Hudson, NY 12520

914/534-5050

History:

Date Constructed 1912 Date(s) Reconstructed About 1939
Designer Unknown

Constructed By Unknown

Owner Village of Cornwall-on-the-Hudson, NY




r —

2) Embankment

a. Characteristics

(1) Embankment Material Sandy silt.

(2) Cutoff Type None

(3) Impervious Core Information not availablé.
(4) 1Internal Drainage System None observed

(5) Miscellaneous

b. Crest

(1) Vertical Alignment Local depressions along crest (Sta. 1+50 and

2470).
(2) Horizontal Alignment Good
j
(3) Surface Cracks None observed at time of inspection.
(4) Miscellaneous Snow covered at time of inspection (2-12 in.).

c. Upstream Slope

(1) Slope (Estimate) (V:H) 1:1.9

(2) Undesirable Growth or Debris, Animal Burrows Scattered vegetation

on upstream face with small trees and stumps (trunk dia. less than

3 in.




(3) Sloughing, Subsidence, or Depressions None observed at time of

inspection.

(4) Slope Protection Riprap was in place and no problems were observed.

Riprap appears to be dumped rock greater than 5 in. diarester.

(5) Surface Cracks or Movement at Toe Could not be observed because

of ice surface.

d. Downstream Slope

(1) Slope (Estimate - V:H) 1:1.7 (averagel 14 ft. berm on downstream face

for access road.

(2) Undesirable Growth or Debris, Animal Burrows Trees and stumps on

downstream slope. {(One 24 in, tree and several stumps 6 in. diameter.)

(3) Sloughing, Subsidence or Depressions None observed at time of
inspection.

(4) Surface Cracks or Movement at Toe None observed at time of
inspection.

(5) Seepage _The owner's representative reported that seepage occurs near
g P

the 24 in. diameter tree on the downstream slope near the left

abutment.

(6) External Drainage System (Ditches, Trenches, Blanket) None

(7) Condition Around Outlet Structure Well drained; no erosion noted.




(8) Seepage Bevond Toe None observed at time of inspection.

e. Abutments - Embankment Contact The junction of the embankment/abutment

was in good condition at the time of inspection.

(1) Erosion at Contact None observed at time of inspection.

(2) Seepage Along Contact None observed at time of inspection.

3) Drainage Svstem

a. Description of System None

b. Condition of System None

c. Discharge from Drainage System None

4) Instrumentation (Monumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) None




6)

7

Reservoir

a. Slopes Reservoir slopes are moderate to steep but are well covered by
forests.

b. Sedimentation Sedimentation is not reported to be a problem.

c. Unusual Conditions Which Affect Dam None observed at time of

inspection.

Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) 4-lane highway (9W)

Jlocated 7,400 ft. downstream, economic damage to 2 homes 7,800 ft. down-

stream. The Village of Cornwall-on-the-Hudson is also downstream from

the dam.

b. Seepage, Unusual Growth None observed at time of inspection.

c. Evidence of Movement Beyond Toe of Dam None observed at time of
inspection.

d. Condition of Downstream Channel Small bridge (3 ft. x 12 ft.) at toe.

Channel was steep and rocky with local accumulations of debris.

Spillwav(s) (Including Discharge Conveyance Channel)

Stone masonry broad-crested weir spillway.




a. General Gently sloped riprap-lined approach channel with placed stone

masonry spillway and training walls placed on bedrock. Training walls

are masonry.

b. Condition of Service Spillway Good condition. No erosion or major

deterioration noted.

c. Condition of Auxiliary Spillway None

d. Condition of Discharge Conveyance Channel Narrow and confined drainage

with large boulders and trees present within channel.

8) Reservoir Drain/Outlet

Type: Pipe Conduit X Other
Material: Concrete Metal cast iron Other
Size: 12 in. Length Unknown
Invert Elevations: Entrance Not observed

Exit 928.4 ft.

Physical Condition (Describe): Unobservable Discharge end observable.




Material: Cast iron was clean with little rust or scale.

Joints: Good Alignment Good {

Structural Integrity: - Appears to be in good condition.

Hydraulic Capability: Appears adequate for intended use.

Means of Control: Gate Valve X Uncontrolled

X

Operation: Operable Inoperable Other

} Present Condition (Describe): _oymer reports valves are operated once

a Neaxr

2) Structural —~ Not Applicable

a. Concrete Surfaces

b. Structural Cracking

c. Movement -~ Horizontal & Vertical Alignment (Settlement)

d. Junctions with Abutments or Embankments




Drains - Foundation, Joint, Face

e.
f. Water Passages, Conduits, Sluices
g. Seepage or Leakage
h. Joints - Construction, etc.

i. Foundation

. Abutments

k. Control Gates




M Y

1. Approach & Outlet Channels

m. Energy Dissipators (Plunge Pool, etc.)-

n. Intake Structures

o. tability

P. Miscellaneous

10) Appurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Description and Condition Abandoned gatehouse at toe of dam is brick

in fair condition. 30 ft. downstream is a brick gatehouse presently in

use. Valves are in the gatehouse to control the water supply line and

blow-off line."
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

‘ ARFA-CAPACITY DATA:
Elevation * Surface Area Storage Capacitv
F (ft.) (acres) - (acre-ft.)
1 Top of Dam 966.6 15.2 222.
2) Design High Water
(Max. Design Pool) Unknown - -
3)  Auxiliary Spillway
3 Crest None - -
t 4) Pool Level with
Flashboards None - -
) Service Spillway
Crest 964 .6 14.1 193.
DISCHARGES
Volume
(cfs)
1)  Average Daily Unknown
i
2) Spillway @ Maximum High Water - Top of Dam - 261.
3) Spillway @ Design High Water Unknown
4)  Spillway @ Auxiliary Spillway Crest Elevation None
5) Low Level Outlet ’ 13.
6) Total (of all facilities) @ Maximum High Water 274.
7)  Maximum Known Flood Unknown
8) At Time of Inspection 0
*All elevations are referenced to the spillway crest elevation 964.6 ft. M.S.L.,
. . as shown on the plans obtained from the owmer.
L
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CREST: ELEVATION: 966.6 ft.

Type: Earth Embankment.

Width: 8 ft. Length: 565 ft.

Spillover Broad-crested weir

Location Right abutment.
SPILLWAY:
SERVICE AUXILIARY
964.6 ft. Elevation None
Broad-crested weir Type -
X Width -

Tvpe of Control

- Uncontrolled -

Controlled:

- Type
(Flashboards; gate)

- Number

= Size/Length -

Invert Material -

Anticipated Length

of Operating Service =
- Chute Length -
0.6 ft. Height Between Spillway Crest

& Approach Channel Invert
(Weir Flow)




HYDROMETEROLOGICAL GAGES:

Type: _ None

Location:

Records:

Date:

Max. Reading:

FLOOD WATER CONTROL SYSTEM:

Warning System: None

Method of Controlled Releases (mechanisms):

12 in. cast iron blow—-off pipe at toe of dam.




DRAINAGE AREA: 399 ac.

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use =~ Type: Forest
Terrain - Relief: Moderate to steep slopes.
Surface - Soil: Well drained.

Runoff Potential (existing or planned extensive alterations to existing
surface or subsurface conditions)

There were no known plans for altering the existing runoff patterns at

the time of the inspection.

Potential Sedimentation problem areas (natural or man-made; present or future)

None observed, all slopes well vegetated.

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

! ! None observed at the time of inspection.

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along the
Reservoir perimeter:

Location: None
Elevation:
Reservoir:
Length @ Maximum Pool 1,550 ft.

Length of Shoreline (@ Spillway Crest) 3,850 ft. (0.73 mi.)




CORNWALL JPPCR

ReserVvoir. Dana r—a

Suace ¢ & CornwarL, NLY.
@ Weer PoinT, N.VY.

CeanNAGE AREA = 0.2 SQ. MI.

SHEEFT 5 or 26

/
{

/ CENTROID )

ea/ /“

DrainacE Area Agove
CORNWALL UPPER
RESEEVOIR DAM

= 2000 FT.

ScaLe : 1N,




MICHAEL BARER, JR.INC,
THE BAKER ENGINEERS

Box 280
Beaver, Pa. 15000

LS r=s o Ey

o —

B /"’
) e T
Subject //' LS T

é/f‘ LRLATE ¢ /.", N /..:'\ - .Z/_//v'u//

Checked by %

<
Computed by /«,{/Z-..\./

S.0. No.

Sheet No-__é_ of &

Drawing No.
’ / B -
Dote ‘. X

P /Z/ e AN s ZW/‘/:

2E
/,=5

-
Ll F S

PR 77T

.'(f'r. )

(RSN . - v e, e
R L PP S L O S oy SR A

":.(_':rf' Aiei L SR e //// L kT e LTI

P LFEFT LD s,

A

/4// o e

‘
AR

TE4. €
7EC

/S

yopmrt -
[N

Cf < 0.43

/-7 8

»

N,

"

._'\
il

\ !

SR
sy~

5y N
(u

AN

% Cr (,ZXLC,,)J

Cr: 2.0

4
Z:2.0l(r22)00.530]

., ®A ¢t BE cords
'*'9"‘ wmse YN d&w—\‘\—'v/\ d'g“

5 4
Ei Y ;Ac—\

k““

239. 6
95s.6
TFed. 6
qe0
\ooo

4.13
F.40
l4.08
22.65
Ar.e 3

o
o4 41*
163.35%
280,22
¢33.25

Xhese

eleventens

* Known stomge values €

e TEL ApTE pPRTAE T airn T LTS UK, i) UERS AE
- . . PYRRS N -
ot i mi e e LR s, S Led2) = O.EZ2:
RataRy> g

S CETFEr 2 BEE ot

\\\‘\

~

Lo




d

. ;¢/*'

MICHAFEL BARER, JR.INC. Subject LIl Loprase: s i00k 5.0. No.
THE BARER ENGINEFRS ToF op eae FUorif  gme Cfsii fm ssSheet Noo T of 802
Drowing No. e
Rox 280 ] ,
Beaver, Pac 15000 Computed by L 2n T Checked by }"4 Date v A 2z-_+ £ /281
Jor o JGr [ROFILE : (tooking PowWwnSTRERN) o
~ LENGTH = 5G5S Fr
ug
IS
& £IIN., TOF OF :
N 970 LRN ELEY.=2 964G.6 F.- —_
(\ \M
S
R
N
" SPLIVGY ELEV.= P%4.6 FT.
U 960 o
O+ 00 /+ 00 2400 S+ 00 GO0 £S3100 é +00
AORIZONTFL STRTION
Cposs Secrion #7 Srr. 2121
g70 (cg__er ELEV,. =96 7.7 Fr: .
< IV:19H ;
2 .
‘Q' /
"’
™ / Y .54
y -
950 .
N
N
E - §
V2l 1
Qx‘ 40 -
TOE OF DRM h
FLEV,-734./ Fr. 4
y
/12" C, /. 3
220 VTLET PIPE
T CEV. = 528.4 Fy,
A ]
-4
4
o 400 o+30 ois0 0490 l+20 / +50 /+80 :
HORIZONT®L  STHTION ]
e e e e e e e v — e .-___;]




MICHAEL BAKER. JR.INC.
THE BARER ENGINEERS

Boy 2o

Reaver, Pa. 13000

WY

Subject Q/A A i T g SO Now _____
Sttty i cmsy s S oo Sheet No._ 3 of 26
Drowing No. —_——
Computed by = 2”7 Checked by _ AZEZL  Dote v tize. /5. 76/

=
SO FLE

Pown  SPi LB

Ter or Spicvmy
TARINING @i ELEV.

—DG G. & A,
Y Priiwopy

CAREST
VIV RVER (L5

"

e v

o

floWw ——

7 Fs
Cio2 ot o oYd Ty & Iego
HORIZON TRL  STHRTI0A
Leys S op //; LT ING Cor vE EBorep CpPon Cﬁ/r/c/,C-‘. fFivw 2 yEL Sriirfe t .
Ve ,/ﬁ Cham, orPEs Flow Hyoprrlics | 23
s 22,2 F hd
7 r/SEC Frow forem e L
P NEZN HYCLRILIC LEPTH ~Frra Sesfrie ~of < rrs T
V= NERN Flovw VELoC/T Y
P =~V
SPlLwey | FLow ARER, | TOPWIDTH, VA v, @, vz RESELVOIFP
ELEVRTION, | DETTH, (FrY (rFr) 7 (c rFe) 29 S FREE,
fFr, (Fr) Fr/s&ec (Fr)
264, & o o 5.0 o o o o G4 % .
PLE.D o.¢ 2.0 5 o- o. 4 3.59 Z./8 e. 2o 96 5. 2
¢ L & /.o &,/ 40, 2 2,65 4. 57 /179, .34 °o.>2 245.9
¢ e,/ /5 $&, ¢ 40,2 el .08 28/ 05 o. 57 ?66. 7
&G, & .0 Ge, 2 fo. 2 /. &4 7.29 483, 15 o, 82 76 7. 4
7?6 7. .5 £ G, 4~ €0, 2 . /5 £ .32 7/8.76 /.07 S8,
P57 0 20 /6. 5 40. 2 2.6 5 g. 24 983 &5 /. 3 o 9&8. 9
FE 8. | 3,5 WA 40.7 3,/% /0,07 12 75,01 /.57 796 9.7
76 8.6 4.0 14¢.7 40,1 3.65 10. 64 15%90,39 /.8 2 ?70. 4
96 9./ 4.5 /Cé.8 40.2 4.5 11.56 /9 28./8 2.07 a7/ 2




MICHAEL BAKER. JR..INC.
TIi¥, BAKER ENGINEERS

Beaver, Pa. 15000

|

subject LPPER__Cormueare K& ifnveif# Epn 5.0.No. AR
12" Dim  Pi1PE__RATINVG Sheet No._T__of L&

Drowing No.

G e 7- Checked by é’/é'*s Dote )-/9~- &)

Computred by

g75
75T -
P25 . -
© +oo oyrso /F oo /tso 2Frce
e

SEriiuny Crrs>  Lrevhariea = F64.6 Fr. .

ve

—
Invser ErevArion - 939.6 Fri (FSTIrmATEP)

Ovrier Eieyprion- 728.4 FT.
v
Ling rw oF 127 Casr Jeow Fire - /95 r£r. (£srmarer)

Fre o= 127 Cosr /low




MICHAED BAKER, JR.,INC. Subject _CIfPER  Commw men (Esepvor® _Pgrr_ 5.0, No.
THE BAKRER ENGINEERS 12 D, PrrE RRTI/ING Sheet No. 7 @ of ,,?é
Drawing No.
oy 280 )
Heaver, Pa. 15000 Computed by Geer T Checked by /4 I Date . 2=/ 2-£/

’/955/4/\/ oFf Srrwie 74/\/5' T Ps. 558 Ao 559

r P=Dip  FrPe
d: DEPTH o©F WHRTrerR

v , D S<c Fire StoprF -
r \ \VA - 9397.6 - 928.4

- — /75"
i d

L= E s 5 TRewr B2 13955 S PR @Pe /397 ces

: O.0o57

d . & . - .03 _ -
- £ = 5 Tpe B3 232 < Semn s 22220 o- 427

. - -~ A _ ~
G =T 75 TRpe B2 30607 - -57: 2 & Fr 308 cFs

z -~

— -~ . ’ -
L= 75 Tape B-3 A2z =p4f,’—}‘z = —/%é:—g% &= 7 75 cFs

Sf
N




MICHAEL BAKER. JR., INC.
THE BAKER ENGINEFRS

Box 280
Beaver, Pa. 15000

CpiEicrm Feew

-

Subject Co 3 L PPE, LELEL Cpr s.0. No._

:3.786 A%

@’5/7(2‘7///';'

=,£60 x,785 (4.4 H)°° JPAND IS IPERSUAED T T HE

12 Dig  Prre  Rwrivg sheet No. /L of &
Drawing No. . e
Computed by G Checked by A2L. Date ./ ~/9 -5}

=R =n(.5)" = ©.785 £~
7 2&.2 Fr/sec”
A VRLIES Frorr o0.9 Fr Toe 24.5 Fr.

CENTEL CL THE PIPE

c = .6 Frorr 7r7pce 4-6
PG 4-32 PBEATEL v Kirre
a7 FAr L7925 Fr

TR s | GShey | | el
3555 | %% 2 75 Z3 75 | .
94:. 0 go L7ES £4.4 /. 9 5oz ¢
94> o .60 /2 4.4 2.9 ¢ 44 ‘t H
944 o .60 7ES ¢4 4 3.9 7. 46 Qv
G945, o .o L7865 4. 4.9 £ 27 _L_
94¢. o 6o 785 é4.4 59 7.78
747 0 .é0 785 64.4 6.9 92.93
748.0 .60 765 /4.4 7.9 /c. € 2
G49. & L6 O 785 4.4 &9 /7/.28
9s5¢. ¢ 60 788 64 4 2.7 //. 89
75,0 .60 785 4 ¢ ”©. 9 /2.48 —_
g952.0 LEO L 7ES £4.4 /.9 /3,04 " :_‘
753 0 €0 L7885 64.4 /2.9 /3. 58 $ £
75 ¢.0 Lo L7E5 4.4 73.9 /4.09 ’z'
75 5. o €0 7ES 4.4 V2 § /4. 59 \’0 t
95¢é.0 Eo 773 64.4 /5.9 157 o 3
957 © €0 L7885 £4.4 16.9 /5, 54 & .
G5E. O .E0 285 £4.4 179 ’75 99 0’@
759 o 6o LT7ET é4.4 /6.9 ‘L. 43
960.0 So 785 £4.4 t9.9 16.F€
¢/ o bo 7e5 64.4 zo.q /7.2 8
?62.20 .0 725 é4.4 2/. 9 7. 69
26 3.0 7= L7es 644 22. 9 /8.09
96 4.0 , 60 D25 £4.4 23 9 7E. 48
?64. & .60 785 4.4 24.5 /8. 7/




MICHAEL BAKER, JR.CINC.

I'HE BAKNER ENGINEERS

Box 254

Heaver, Pa. o0k

F//’E /:Zaw

Q-

A (297) %™

Subject (LOFrree st LPPER KESER o1l Lprs 5.0. No.

220 Prrs  RAT N s

Sheet No._/ 2= of __02_4’_

Drowing No.

Computed by _Qé_a_/——___Checked by _ A2 Date .4 =/9 -8 ¢

J e+, a ()]

L7852k 2.2 s i) O

¢: 2.4 H©

[+ .78+0+.03130095)] 7

ELEVRATON I =
(Fr) (~r) (crs)
24/ o //. &6 7.63
942 © /2. & 7. 95
943.0 /3. € 8.1¢6
Y44.0 14. & g.56
945.0 /5. € B8.85
74&. 0 /€. € 7./3
g47.0 17.€ g. 4o

' 945.0 /8. ¢ G. €
9499.0 /9.6 7 92
750 .0 2ec.& /0,17
95/.0 z). é /0.4
752.0 2. € /0. €5
75 o0 z3.¢ /&, B8
7?5940 24.¢ 1/. 7/
7550 & /.32
75é.0 2. 6 1. 55
757 0 27,6 .77
75%. ¢ 28.¢ /.98
¥59.0 21. ¢ /2.79
y6c.0 30.¢ /2.39
9c/ 3/, 6 /e, 59
?82.0 7. € /2. 79
96 3. © 33, & /2.98
7£4.0 249.¢ /3. /8
F£4.6 35 2 /3.9

e Comveor

P

4“"“ ‘Rie (onve
ér?m:e-adz; \\176)

R PR™ = »rls)> = 07885 Fr™
;-‘ 3.2 Fr/sec™

A O VRRIES FAD /S SIERSCREL
FrCrY THE ToP OF PI/PE £F£oL&v.
BT T HE oOCTLET,

L /25 Fr.

Ko Cho)= .78 Fg 575-6 5C5 niEmw-5
K (fg) = © Fo Sii-s0 Scs AH~S
FeCEp)=.231> Pg 5.5-4 SCS5 AcHm-5
g O3

TOP o©F 27 CRSFr soA PIFE
R OCCTLET = EFL. 729.4 Fr.




VICHAFL BAKER. JR., INC. Subject Cornwo\ HUs Qe Res . %.—. v 5.0. No.
THE BAKER EANGINEERS Com Dinec Sheet No. /2 of =2
0/\-‘(\5‘:(: uQ//\-*-;vxa Couvve Drawing No. —
Box :SU- ,. \)LS 4 _ X \
Beave:r, Pa. 15000 Computed by Checked by Date —-‘\9 \ 8\
ko4 -

- ' i SR L Taes ] Comsilig

fe X8 | 0('.2'-“4?’ ’ 2> (:2?;)

9322. 4 o 17

940. 1 ' \. 4 {4

940.4 i 3.1\ 3.1

94l.0 ! ’ 3.6 2.6

g42 .0 i 5.2 5,2

944.0 ‘ | 7.5 g 6 7.5

q45.0 ' 8.4 6.4 .4

44 .0 9.2 9.1 9.1

Ga6.0 7.7 9.7

95.0 ! /0.2 lo. 2

954.0 ) /-1 -1

954.0 i 12,0 )20

Fe2.0 . 12.8 1.8

Fe4.0 : /3.2 3.2

Go4.6 /3.3 13-3

1




MICHAEL BAKER, JR., INC. subject (Drarirs v (Mopac I cimpynie Lofos  5.0. No.
THE BAKER ENGINEERS Soorisuuwy Cmpmarry Awre vers Sheot No. /4 _ of &>

Drowing No.

Box 280
Beaver, Pa. 15009 Computed by 24 Checked by Dote az//;/g/

17 o FPI7F,
j | _TOP OF DA
S LeEv Sec.s
|
|
I3 )
94d 947 9L 8 %9

LLEVR Vo (F7)




%

e o

"X

A8 v
4
¢f b 12
TN R T TR Y EGE TG RGL O RO TG A AYIaf T ESeGETARTTTT T T~ g7
neg 06 &44 15 oef 05 1 ¢ AL ¥4
(44 c*1 LIad 3 €094 Ny L ¥4 '
. et €on06 g8 : €27 .1
coey 0hh 9°H96  €e9GF  0cffp I8 2z
$9°16  CO9°PZ  E0%KT fucg f1°% v 12
(4 e AATAS Sans i 200 A 2.0 S hd -0 o S 042 it 0 24 1 & Eub S eumm— U 7 SRR oF ¢ 4
TEIN L o XY 1°0068 hoROy E: 1 TN +*10f 1 °0Q¢k 6606 TUCHE 8056 HA [N}
T- assag- 1 1A a1
- - T [ S U 1 ¢
PV OHIOANISIH YIddn TTVHMNHDD N4 CHT IrnY ¥ 91 ) :
1 2 1 3 3 . '
U7 PP AT YN T T T T T ey . ¥y
so° s2°1 4 £ F |
Ten ney 1 21
e 4.2 e s St 4 G & § S (43 &2 d T !
fzocn 1 1 W o1 )
PV Of HIVHENH(AL: $4000H ™ 6
Y T e Ty T T [
10 czen %0 <1*0 1 ar 1 .
" 1 i 1 r 9
. ittt SRR £ <
" n 3. 0 " o ¢ ¢ oz ¢ cc9 9 . ;
o ONHE I SHANANS AR HAVHANACAH | TRN 2] t
e FYr ST AT OIS T AATT YTV RIOTAT € rCXTYNY I IR ITKH TN Y ArINYeAN oy T -2
. YO TN T4k 40 NNT I TACNT NS WYHOOAd TENNT IR 187 1 ,
”“ IR ZENEREIS SRR YIRS R NN RS RYE ]
[v - i - i ToTTT T T s T SNILnGY T @ec7y T 61 KNP w0 I1VCdN FEn s
: AL £74 97 NOLIVILIIICON ISV Ly
N f15Y 200 NOISHIA AL13ANS +VO
! TTIY-ATEY IAVNWA HAVHTD¥CAH 20074
~>. I RXIES R IEI RS RISASRRI IR 22 R 2 L1 )
o ” & R




1 14 i 3 i °n i -c “1

o 1 Y "1 M M4 i *HE "1 41
YT vy Ml B L2 SEnEEd ) SRS 21 2 SRR -1 1) SREEES S & S ) | - T
fASY =INA ot =40 SCuAM NR*Y =07 SSTIYNTOAN ONTHIE=J0-0NT 67 HAYYONI(AH L INN ;
|
LtEaRa A (a0 B NN 4 004 cCCRNNNE-] I o || (AR £ 2.0 ENEET ¥ 0 £ Y - — oo T
d vIYe NOTISSEN I
——e—s = TN WM T UFGTREAT TUUTRIYY =417 T R - -
VIV HAYHTDHOAH LMD
” kel LY e ) A1 A VA5 S T D nlitit  Tu sl o Vi1 ety T el XY Rl -
R N U AL s RIRE N RHINA SY¥1S HivHd 101 Hyn WIHLS tenn? AN
vive Sssna ‘
o~ NOF*N €7 wrytnyd IHYL AR GIINdn0) Id4SYl
. . rer ne*n AC*Z867  ACECT Ne*€Z2T Np*111 9fF° 12 cen
PR - A el & B L 0 L Y4 AR d & A QYT TR T T T4 T -
P YIVO A13%d
I ] Y R tep T optp zo*n (40 ¢ BRI Al A B § T
' Iy Apvrey LR | nyey RRANJ | vasdit davs vIre) NI Y ACAHY
VIVD HavYHINHIAN
n n | n ¢ g 0 0 1
qirvt ERALS AN BT Y L1D § 1M4r 140 Idvil LM NER] dWnJ} LA AR |
WY N HIVHINICAH 440t (Y
NCTTeIT e Y MNRNY yIYy=eny ~———~ ~—~— — ~ 7 T TroomeeTT T
(A E RIS RE LR TEECERE XS 2GR ISNS L E2E1 R R £ 8] EX 2222214
or - s -
Lol L il + BN {1 A s AR 4 Bl ¢ BN or*Y " TTEermiy T T T T B
T =013 € =01y T =ty Idn
AINMNIN I I0 N1 CISAIYHY NV Td-T1INKW
[ c [ 0 [ .
TRV ‘Al.‘:_d—« _ld IMMJ —.»I.’\I{l.«liln TS T T .
. n - o n n n [y} (404 f now
: Ny CNn 1Mdr 141 W RIS NI LB Aval NIWN A ON
: Tt/ - Tt T - TTTTRAYIVITATIGS et T T T N
w COHEAN SHIMANS AP HAVHINYCAH 1IN
AAASRSS AA7 R R A S AR E PP (A i A'A T30 i e REE LABILIE A0 0 L 000 Auie ) (i 1A AT P (Rl A AN B Raad LAk ol | S -
SHYO TCMINTY-NOY P N[V IASHT AN g WYaONYd TYNr T ave .
9i*cl ELD D]
- - 07" . TTTYR/91720 31vC WY
ARSI B0RDLASRS0C 00O ENENENITNOS
e T T T TS T T e e s e T e s T A2 ENC B0 31vCdl o
€] €34 92 NOHIVITAICON 1SX1] .
61 200 HOISHIA AR 4VS hVQ '
[T 199N W HaVHIN¥CAH GRCTS
RIS 8020 239040508200 00008008
- eva— A

P T

c—yr




a afea ALY T T areses 000 XA YRS segs sV IYITTITI T
. )
vz 4
T 3 R - ——— e = - ——— - . I
Yy HEN ,
]
Q . SNNDN FE 02 Te 1L IV *e SY rOISIN0 WY3d
IN
‘ ) _SNntnl 00°2¢  IRTE IV CISE ST KCIAIOD Wv3d
. _ . e SHNOH JO°TH 3411 v "F9Y Sl »N41InD wv3id
3 i —— _ ___SHnOM EFTIY VTR AV 4911 SI #4400 ¥vid
{
i e SHNOK FF°1% 3471 1Y *1961 ST MRT4IND ¥vid A
Nk €04 NesOR ccans ocans €*196 0 §9%¢ ©*99¢, NNV IVAITI
e ‘ _ReIE wh v
hal 44 LS (g TOTE T T eeRY T o6 T sy v 07 T T PIeN3Y 153D §
°626 € 1°f geqon ) s
T T TorTTT T TTTTTTTTRYRR AT fdyd T oRAY T 11d0y
N viva wva@ ’
Aen 0 TR G T TR T TR T 00 Gty o T
Tev YINYD rnn ALEAR vdy3 [2alt ] Crugs kLA
- T T e R0 foR6 T te9s *15¢ *0%6  =NOI3VA3I3
AN Thes RN TH0Y TG TALIIVEVD
] 4 41 ] “h =v3Inv 3IIVINCS
R 3 2 aee TR T 720 ¢ Notf g AR P CLU6R% 7T Ta0t ez T T OSSRYT T T Terey T " o%0 LLRF]
nrevyype [l A3 ng*aok Ao s N7°a9e 06”196 0”996 0f "96 Q7€ 09°%%6  3IOVES
3 1- " Gah— ner 00 nep o 0 1
: PyMaSy wawnts WSy Y WNSev 9wl amanN | sdir . }
. n n r 1 Y 0 ner ree
i LA dndt 1dng IMYEL ST IAY S5 eccw
VIV TS ’ T - .
n r 1 [ n r 0 1 4 o
npnwy VST TRuMY 1»ar 1700 T4yl NTIY AHONY RY Y o - .
HYPT MINAYTICD HIJ4N VIVMNNOTY Y02 SFT I 0Y
AFTYADT FQTHS VAL TerrTemTem T T T s T o v
AN i . 2
_,” bl bl AN bl o AR e . ok SOOI 345k i AU & A e b g B
L4
. < J
M 1)
t [ .
LK A B B T N SR SR N A G ) N
w. LR o 11°¢ EneNT 2082 NS 3
-
[T ) % ok} Rl | cav Ny CAP¥IAd tge Pl yneny ® dw? $5nYy $Ix7 NT™y ENINTS NEUH YOO )
WL CNINTA- -0 0
i ——
—— .., ¢ .




.#» — T B T -
9
_: X
L oY -— —_——— —
[ —
' .
o1 Q
)
3, ———— e e — - -
Y
N
N . L o
i
£ e e p— . s s+ e e ———— i s = e e - — - N [ —— - - . -
b
“ teet e HEZI0Y y6L 12 | XL 28 HHET"%y ) [RAAE] }
3 (I 2 ey £ 1 el T - Saaens 4 £ ) & Gienanintil S 1.7+ SRR I 1 X ] 4 ? 01 031rD¥
m LR A JHorttey (R RilAddrd Heseee 1{18°ny } (AR )
rey vRY 328 4 9IvY RO YT T T e T T TTTTTT 1V HJAVESDUCAM
rrer T LA wTren B 414 A0 S - )
c OVEPY & NTYH ¢ nljvy 2 O0Ollyw 1 OTAVYY  NY¢ NN NOTIC S NOTIYH340
SYATY NL OIYIddY ST LYY
i _ B . b e
LI
- (FMAMNTITY THYNARS) SITIW INVARE N v Idv
Tflvrr T T T T T T T I T S T I ARYTS WO T [ YRS Y AH0AM IS THIAT 139 TATANSG R Serny
ﬂnwr CHATLIYANAWNTY PN AL LYN-HY T4 A4TL TR NN ARYRUAS (ONTHIE 40 QA Invunle oyy »Q1) Wyad
a3 - e e e e e
Fa
i s .
!

. oy




. A4 ‘
‘..% ,
“ .
HIRY — AP Y.
g T X f;
. o
W \ ) o o e v
,..Alnll.au - T T T o
i ~N . .
[ SIS S — e e e e e :
i . i :
L M B . ;
RN e e e i mmmme - — - . - !
:o, .t 1
N e - o m
PO )
m “.._. 4 .
e e T T P St - —— -
RE
bl }
,:ﬁ U o - iy
{14} ,
,rﬂii
0 [ o A
oy T T T - _ :
,uL i
e e T T T E T T - - -
- ) :
- - e e = ]
E
v m
o neo L ner ceft 3 L L S § il 01°0 _
M L e T RREE T T TR T T A2 Geoh 3413 (74
e PO 10010 19°¢ “rey ez 1ot )
N nen ccels oney sqatl sqh? £5°1
“ e il TreTe TevT I T34 I T .
y_ N
¢ ?.ﬁ L LY cupnp SHrnt [N} 14-v kYO HIAD AT CSe Md _ .
(81 e ——

n Il g ¢ Pty [¥al

YT Y TIIAT Y VR e T VA

NEOPWIS P T
KO IXYY

e U F 1 (auma LI S T E

1hysune AR A2 WNE I XVR ROKTXVR

te -
, ey o 0 LIam P¥ L] -
' . *77- cfhl cf41 avweln s
_ui e T T g T AT RRA R Y L X 1 T XA} U VR B
.- vye 4 dri 1M ATYINTAS IIA IVISING esecsccssccrres 1 KNV oy
5 [ .

TN - ..

CPSAIVHY 2 1TVE WY 4N AMYHKWNC 1t




I

‘.-is\i;l-||!l!xi|nx‘z-.(n-l.lt..}: .. \:15‘ ‘ ]
2
$ B .
m = !
)
Y b’ L €€ _
(%41 <"1 FOf fegos Q% P43 . '
0 596 $3 1f : .
. e COCT____ORE . 9TH96.._9°9G€ . C°6f& AT ___ _ ] : :
£9°1H  €9°7Z7  RD*e]  fe°p £1°%  v§ 62
€T rad 2 821 ¢z TIT GA 82 g
z°01 2°5 16 48 €°L ___2°S 9°f 1°€ $°1__ . € SA_ ____ _12 v N
n*H 94 Sa¢ 296 PCcE 108 YA 97 %
96k 7. -2 1.8 (413 Heh 246 146 Q-OQW 1°06¢ CoLEE YA (¥4 ! r
ORI, C- SRR, Ak 1L 25 S LY YA L L T4 '
1 1 A €2 1
WYC *SIY HIddN TTYMeHaT aNTrILv»3e [$7 22 4
1 rSE N I ¥ 4 4
N 02 hy
N 61 1
_ I e o g1
N 11
N 91 )
L __.& . $1
N 51 '
3 N €1 -2
: —- S N .. 21
i N ti
1 79°0 79*0 - W o1
w WY 04 HIYHTQUOAH Ld00Cd 0% WY . &
T 1 » £ "
1 1r 1 E
1 Yy __ 1. _.r. 9
< 1€ 1
o 0 0 0 0 o 0 0 4 cry g 4 4
HYC €3N _MIAddN TIYMNHDD 42 SISATYNY ONIRILYPIQ €Y . £
WYC HINARICIN MIddN FTIVMNIATY 40 STCATVMY DITINVENAK ONY D1°FINYVOAL v Z
SHYN TYHIAOTI-NNN 4N ENTIITISNT U WYHINHD TYNNT JVr 1v 1
e e e e s e e i m e e - - LR AR IR REAZRLAIAZZR22R]D]
&1 +0F o0 21VGaN F ok
61 €34 97 NOTIVITIICOR 1SV S
PI6Y_AINC_ __ AOISHAA AQIASS kYO o
€1-7310) YN HAVATORC AN £ODYS .
BORL VLN SIR RO RN 22 ¢S ENO NS i
—




k3

120 uaa

.0 0 - 0 W ereHy
SR . - L .0 *0 14-"y
ree per 00 o0 W
nee ner 00 o0 ey
DU ek LU (SRR ¢ IR | NS 3 * b
i o .n .0 0 -
WPIPA IVINT MANH=P)  NPOH-%Z  MANH-9 Yy 1d
B N T e NG T T e o .0 .0 .r .
on .n o o . .0 .0 -0 o .0
°n “n n ‘0 1] ‘0 PR RN ¢ SR GURPRNUIURd ¢
“n *n n 0 -0 0 0 0 .r 0
.n -0 -0 “n -r ‘0 0 ‘0 .r ‘0
n_____°n0 __°n BT O] M. S 0. 0 f ¢
<n °n on .0 °n -0 *0 *0 . *0
.0 .o . .0 .0 o .0 -0 - .0
°n °n °n ‘0 =0 0 0 0 Y. —C_
‘0 -0 “n *o o 0 0 o . 0
HAVHNHOAH ININT
e T R L R 2 T T 1T R 2 X T R B
VI IWNCT MANST ATV 9dSHI VOSHE QNS VINYL  OHCY ANAHI
YINO HAYHOOHMAAH IR
0 n 1 o o 0 0 0 1
0INYT 30y pcy  IWYNT  IWAC___ 194C _ Jdvil___NM0I3IT_ dW0AL. . DWASY . o
WYO 01 HAVEONHOAH JI0NFH AN
HPTIVINGWE Y 34080y vawv-anrs T U
ARNPNRRRNY | SRESRRRRES __ SESARNRNG__ SERREI0RR _ _ ____ eesdfesees _
o
t n_
ke e
I oc*y  =<r gy
L U 1 =NIIHY 1 =O10IN T =NVIdN
__u NIENOINId I8 N1 SISAIHY MY VA=Y RWOW._ . o o ‘
LI
T o [ o o < e
e IIWME 14T 1MN %3dne
ts n 4 o 4 n [4 4 0 1 001
R U LA LI R 8.7 ] 1141 aypI O MIWE w4l . ___Aval  _ NIWN . YPM PN
NDT1¥7141934S 80F
WYQ 2SN MI4dN ITY*HU0D JO SISAIVNY OPIwdIgw™ar .
WYO WITAHICTIN WI4dN TTV¥NIND 4N CTSATYNY DT INVHOAH ONV 3 17N17 ¥0Ap
SWYO TYHINTI-NON 40 NOTIIIASNT BNJ NVHDNRd IYNPT ve
N . .....90°60 ETS
18711720 31v6 M
4 e JE S S e e e e e rm e e - IR 22821820000 8000 200080000200 000 ¢
I 62 10F 40 AVCan 6y
: €1 £13 92 NPIIVIIZIOOn 1SY1
A _£261. 2100 ___ KDISHIA ALI4VS KVOD
(T=17H) I0UNIVE HAVE ¥ AH COETS
HLL RESNTREEP S 220 RS0 08R00209200009

—




oces

LRE LT 0y *ft 0 oncf 1y
FWIS_ 2A0vRNie NN 4INN  MeI MY THNDH CNTHIA MW HH YrCNY - :
CIIYNTIONN HAVNTNNN AN ADIHIA~-AN-CNT
Y NIIvH Y MyTd 7 NITLVIS L
D) L X+ 44 c*y 1°¢ q°094
e e 0YMpyn _rdY3 _ OPNY 3401 L
vivn wvn
ree neo [ Al op*n __ 0*0 [vha 1] 0°*o0 oSl B
IV vINYD h Ralily] IAINY Mdx 3 ¥rNY 0IM4S 1IN
U, 711113} OS] 11: . NS 1 L SIS “LSE _ _tCet _ __=NOILVA3TR
s1017 vy ‘51 601 0 =A119VevI
.
H Y ST vl ¥ ey T T T Tov3ny 39vsuns
i . . fECEY___ 07T€1_____eg°Z1.___ of:z1 . o1°11 ..
0701 oIk 6756 peeh Y] n7*5 n9-¢ ot°€ neet 00 ren
na*%96 00°4%96 00°296 peopoe __00°%96 . .
no*nca (ol Al TS Lelaled LYY np®Csf Nr*Hus nO*7%4 00146 0%°0%4 N1°0%e¢ 09°6¢6 Iv1sS
V- . *COR - n*n n*np___0°0_ _n_ o .Y ... o
G A R ] y wiswy | avd T RTIR
n o o 1 1 0°0 Q0 __ €0 R
wpe dWat 1ant INVST SNl EYY SsnY1 cenr
vIva ONT10NY
e e [ | SR t B r.__°__...C O LN o .t .2 . I R
NEOVT  INVICY  TIWENT | IwaF f1ar JavEl . NNI31 dw0dt | Butel
L WYG _-S3M Widdh TIVMNWDD TRIFq{Yrao .
apMIINeY HAVHITEO AN
PPYPPYPErrs o PP rYITY) - SRERAIEREE  messaneans  sasssseses
4 CT T T T T T T e e T e -\ml-llll\ T r.@lf'l. o r.ﬁ“jv:‘.!-:& Tt ‘.tl ﬂl‘w_‘ﬁ:—t -
; °n “n -r 0 t4-"v
i nep o0 0°n 00 WH o
an e 0 0°0 S NT
N °n N ‘0 °0 W™
————.n IR L) et oS4
SHATPA AVING  HPAN=7]  WPAH-%Z  HONH-© Wid
S ._.2n _*0_ 0 __ _ O 0 0 "0 *0 °c 0
it .n o “n Zn ‘0 .n .o . -0
on .o on .0 o0 .0 .0 .0 or .o
< ; N A 0 __ _.°P_ . 0 "D 0 0 i *0
'o ., " .3 I’ l: '9 '3 .ﬁ, Qo
b 4] 0 *n -0 0 °n M ¢ 0 ‘c *t
': *n ': .o lﬂ‘ .: lb .D'll . \'hl'l i\||<4p . _— _
T T h o e o oy “0 “ B
en .n .o on I .o .0 .o . .0
en .n . .0 .n on . o0 . .o
T NN T MylId wng ) V1S (VY HAVHTNHOAMH




3

a0 muaa

TS Y

19 co°6

fo2h0h hd | *9 0 6C°1
LRF I eeY *9 0 0O*3IRT 90 enea  KCeY
—— L2206 61 __ 0 RS U T A6 1.3 I 1. IO S TR
Focng 1t 1 0 00°Z61 40 0°0  6C°1
occnk ay °1 0 on*681 fo [TER P :T R
nesse 0?2 L S "0_ poogl_ge.__ . potAl_eecl_ . o
Y *7> °q 0 0O°FRT 19 00°6T  RC°Y ot
1 %% %2 ‘| °0 oo*ngl 09 00°21 80*1 .
N 11 1. .S N S o C0°LL1 €5 00°6. 8C°)
6 *Ghh T *6 on 00*HLT F£¢ ©0°9 Rr°1
6*Ghe sof °h 0 cO°YLY IS 00°f  RC°1
£29%6 213 8 0 .pO°ROL.9C __  gc0 @€Y . . __
T AT ~cf i ) 0 0n°c9] ¢ oct1z  1rl
Yok i3 k. 0 00*291 %< ) SRR ¢
e _C0Q%& . *C& DY . "0 PO°6ST £S . _ 00°GT _LC°1 .
senn *74 “0v °n epeagy 76 00°2V  [r*1
Fenen coh 01 0 00°FST 16 606 f1C0°1
LoRY%E *10 °ny °p .po*OSL 0E pote._ 001 .
1-Ab6 e 01 0 co°1HT 60 00°f  I1c°1
XTI *>c N1 0 (AR T A1 0°0 161
3J-LLS 66 *01 0. C0°1%1 2% . p0°12. 901
Fe056 °rc 01 "0 co*ec1 oy 60°8T 9r°T
qence *he oY 0 00cGEY C4 00°S1  9c¢°1
ne16s *79 *n1 °p 0261 &% 0p°21  9r°1 - .
6=1Ch *co 1 ‘e rORZT F4 00°6  9C°1
ReTGA *19 °11 -0 00°921 24 00°9  a9c°1
1°256 0L 1YL 0 ONfEZI1%___ . QO°E _ 9C°l._._ e e
Ge7¢h =71 ‘1t e 00°021 0% 0°0  9r-y
s*26h “cy -1t 0 NIty 6F o1z sr°1
regch 37} °11 LT 00°%TL BE pa*8Y__SC°Y_ . _ .. . _
negch “1m 11 -0 CO°TIT 1€ RS BT
0 =46k fn 11 “0 n0*801 9f op*Zz1 g1
£oeCh toe o § O 0 00°S0T SF ___ . 00°F . §C°1_. o e
1°96h cep 11 0 00701 o¢ 009 €1
necce c7n 11 *0 onee6  £f 0o°f  grer
»°665 “4h °11 00%96 _ 2f 0°0 _sf°1 _—— .
1°6Ck I °11 ro°g6  1f 00°17 %c°1
tence ‘nny bt | roc0s  0fF NPO*RT &r°1
_%c0ck €01 *Z1__ 0 00°2R 62 00°SL__¥C°L._._ . _ . . . ...
q°9¢h cont °21 -0 00c%g P2 00°ZT  &C°1
1°156 60y *71 0 3 I ¥4 00°6  vc°1
G°255 s211 °21 0 ON°BL 92 ___0D°9. %€ _
R LCH vy 1 0 onegr <7 o0 g LIoRa |
A RL.ITY RYY =21 *0 onezr 47 0°0 %0°1
e %rPEg U121 °2Y 00069 £2 . __ DD*1Z _f£C°Y .. .
1°86GF k21 .71 °0 rn*o9 27 co"at  fC°Y
noAGA ‘17 *71 M e0°FS 12 AT BNl |
E*hCh la ] °21 0 nptp9 2 _opezy_ €€ 0 . o
0°hCh tefY =71 0 [T 00%6  f£r°1 K
£ *hGR cocy *71 0 60 Ay opte  fey "
zepes AR b4 | hf SO 1 04 €T % SN ] O S {0 | . . '
6 nog 761 *71 0 n0°ey  9F 0°n0  €c°Y -
a*nof scny *r1 oyl RTINS | 0012 2c°1 :
1°1% L3 °f1 *C ... OP®2y_ %1 D0°PI_ 201 . .
ce104 *1cy °fY n oncaf f1 p0°61 et
, 9e10f sccy 22 °n oncof 27 00°71 7c°t
. e e CBTYOR_ _ teEl ___ CfY.__ . *C._ __  Qe°€E 11 __ oete . 2C°1
[* 1°708 10y ecy 0 f00E Y 03°0  7c0y
. se7ah se0y *f1 0 rocrz 6 ooce 20y
' 9°296 *291 *f1 0 cotvz_ 8 oo 2C°1__ e '
s o708k N1 X3 "0 cet1z 1 00°17 10°1
1°€6 et *f1 °n oncaY 9 oco*at 1y
wefon 1 “f1 iy nocgY 6 (AT BT |
9°f04 seny se1 °n A0 IR (R B Tl ]
ISTLY oy °r1 -0 00k f 00%6 101
LA X3 ‘e ¢t ‘r nneao ? nneq ey




e

24 o~ 6

vy =~ N
- m 44d4 , 2772 = IFLEIMIT oL SAsd s/ .
' 3 HAIT A $T S .
fov o
o seeReseteR st ates sRatsIRESS seenstsuns Iy I )
{
i )
nr2 e .7f -8 W r" SIrHL -
‘081 1271 *02 °l 14-"y I o
oF*CeY YRl f£6°61 %0 °6 Wh .
c)eec aze? TR 0z*o LETRa]
77 0 M 0 SHD . .
LY 23] °f1 1 3 S4n
MININA IVINL HPNH=Z2  UNNH-%2  HNPH-9 »V3d )
SUNDH  0°0  IFTL IV *€1 SI #DI4100 ¥v3d )
9°6F6 n “0 -0 00°00€ 001 00°21 €1°1
9°REh °n n 0 00162 66 00°6 F1°1
%654 0 -0 h ¢] 00°%62 06 00°9 £1°1 —_ . L L
LR “n 0 -0 00162 16 00°f €1°1
9°heh -n n 0 00°nRZ 96 D0 f1°1 4
O*AER n °n e 0] _00°%6g7 ¢6 __ 00°12 21°Y} .. ..
CRYT3 -0 °n -6 0n=zZ87 %6 00°RT 21°) .
asgee 0 -0 0 00°612 €6 po°gy  Z1°Y )
LRI ‘n °n Mo} _opco? 2¢ DY 2Y*Y .
1656 0 °n -0 00°€L? 14 0ct6  Z1°1
1o65h .0 °n *0 c0°012 05 009 21°1 c )
AL S 000Dz ee ____00°€.. _Z21°1L . . _
1 "KER n “n *n CN*%97 68 0*o 7211
I°KFA -p *0 - 00°197 @ 006°17 11°Y v
*0 °0 np°psz 98 008y __11°1 [ s
tn*eg? ¢p IR AR ‘
nn=7gz g 0021 11°1 "
006627 €@ 006 1T1°1 oo :
LT 2F T 00°9  11°1
cotEnz 18 [T A R {
AL Rl T ] . 0 00 _ 1t e .
n0*L1£2 AL Ntz Ovel
encuF2 81 00°*RYT O1°Y J
SOPCIE2 12 . 0O DT :
co°P22 94 no*?Y O1°1
0n-czz 61 0ot 01°1 o2
00°222_ %1 0079 011 _ . . R, :
oNS6T2 €1 060°¢  01°1
cne9trz 2¢ 00 otey
00CE17 14 06017 6hO°Y
00017 0 po*RT 60°1
onepnz ro 0061 ACCY
nn*svn7 no rne*zy fFro




»

L LTIV

e e e e o eee e . . MBETQ ) 191 2
"ET T 20°f I'4 nil o3 inoy

1L p*o ) I, f19°1 ___ 1. _ .. _
*0 1 29°¢ 1

1V HAVI0WCANH

ey T
1 olivy Nvie vam NNIIvLS
————— 8N4 DY Q1Y SOTRYY o -

NOTLIV¥IdO

S U G o ISYIITW0TIY JWYORS) SITIH IVYORS NI vaay
M 1ONPATS WG CHTLIN 100 ONNIIS M4 1334 ITANT NT Smucg
¢ SNAT IV INAWNTY TTHMINIY DT IVY-NYTd ITATITINN N4 AMVWWNS (ONTHI4 40 OGN ) I0winte oAy ¥N14 Wvid

-




——a e

)

X o o e o B !

4

9 "
. . S . - _

N 1
L e e !

\ v

M. .

‘N e e B S L

3}
’ i
. t
4
—_ N e e |
) ;
o - I, K
)
)
.
,“ . v
X pen nen r1 7% nen occe9s 001 .
SPNH __ SWnnp o cenol 0S4y 0 14-7Y_ 0 KYQ H3IAD CA320Sce 2 !
FWNITVE «ATLINN yv  d71 WIAN “n14grn Ivungs (OPEL WinF¥ISTY n
40 Tt 47 AT AT TYHNO WP T XY WOK T XYW WOWTYYH WARTY VY Nlivy :

- “hy X3 €1 ury4ann ’
. . . . : L %RTT L lteel cpsl BT 2V
Il fncoor [LALL) LY TS NNTEVS ™1
._ WYo 4n ani 1SIMY AvUYIIAS INWA IWELINT cersensenseeses 1 Nyl )

~i STCAIYNY AJI4YS WYN N AMYRWNS




APPENDIX D

REFERENCES




10.

11.

12.

13.

REFERENCES

University of the State of New York, Geoclogy of New York,
Education Leaflet 20, 1966.

Broughton, John G. and others, "Geologic Map of New York -
Lower Hudson Sheet," New York State Museum and Science
Service, Map and Chart Series No. 15, 1970.

Soil Conservation Service, Soil Interpretations
inventory Analysis and Erosion Control - Orange County,
New York, U.S. Department of Agriculture, January 1972.

Dunbar, Carl 0. and Waage, Karl M., Historical Geology,
John Wiley and Sons, Inc., New York, 1969.

Bureau of Reclamation, U.S. Dept. of the Interior, Design
of Small Dams, A Water Resources Technical Publication,
1977.

Chow, Ven Te, Handbook of Applied Hydrology, McGraw - Hill
Book Company, New York, 1964.

Chow, Ven Te, Open Channel Hydraulics, McGraw - Hill Book
Company, New York, First Edition, 1959.

HMR 33, "Seasonal Variations of Probable Maximum
Precipitation, East of the 105th Meridian for Areas 10 to
1000 Square Miles and Durations of 6 to 48 Hours," (1956).

King, Horace Williams and Brater, Ernest F., Handbook of
Hydraulics, Fifth Edition, McGraw - Hill Book Company,
New York, 1963.

Soil Conservation Service, "National Engineering
Handbook - Section 4, Hydrology," U.S. Department of
Agriculture, 1964.

Soil Conservation Service, "National Engineering
Handbook - Section 5, Hydraulics," U.S. Department of
Agriculture.

U.S. Army, Hydrological Engineering Center, "Flood
Hydrograph Package (HEC-1), Dam Safety Investigations,
Users Manual," Corps of Engineers, Davis, California,
September 1978.

U.S. Army, Hydrological Engineering Center, "HEC-2 Water
Surface Profiles, Users Manual," Corps of Engineers,
Davis, California, October 1973.




r- _

14. U.S. Army, "Inventory of United States Dams," Corps of
Engineers, 9 September 1978.

15. U.S. Army, Office of the Chief of Engineers, "Appendix D,
Recommended Guidelines for Safety Inspection of Dams,"
National Program of Inspection of Dams, Volume 1, Corps of
Engineers, Washington, D.C., May 1975.

16. George, Thomas S. and Taylor, Robert S., Hydrologic Flood
Routing Model For Lower Hudson River Basin, Water
Resources Engineers, Inc., 8001 Forbes Place, Suite 312,
Springfield, Virginia, January 1977.

17. U.S. Army, Office of the Chief of Engineers, Engineering
Circular EC-1110-2-163 (Draft Engineering Manual),
"Spillway and Freeboard Requirements for Dams,
Appendix C, Hydrometeorological Criteria and Hyetograph
Estimates," (August 1975).

18. U.S. Army, Office of the Chief of Engineers, Engineering
Circular EC-1110-2-188, "Engineering and Design,
National Program of Inspection of Non-Federal Dams," !
Corps of Engineers, Washington, D.C., 30 December 1977.

19. U.S. Army, Office of the Chief of Engineers, Engineer
Technical Letter No. ETL 1110-2-234, "Engineering and
Design, National Program of Inspection of Non-Federal
Dams, Review of Spillway Adequacy," Corps of Engineers,
Washington, D.C., 10 May 1978.

20. U.S. Department of Commerce, "Technical Paper No. 40,
i Rainfall Frequency Atlas of the United States for Dura~
tions from 30 Minutes to 24 Hours and Return Periods from
1 to 100 Years," Weather Bureau, Washington, D.C., May
1961.

21. U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, "Hydrometeorological Report
No. 51, Probable Maximum Precipitation Estimates, United
States East of the 105th Meridian," Washington, D.C.,
June 1978.




APPENDIX E

DRAWINGS




CONTENTS

Location Plan
Watershed Map
Flate 1 - Field Sketch

Plate Z - Details of Gatehouse and Plans of Spillway
Construction

Plate

Cross Sections of Dam

w
]




ey ©
»

u Y

) AR 3

AR .H '
4., \\eY

. (EHSRREY 2%

S~ s . 7
3 TenNvan

« Mude

o
“Ng, desage

="/,
/;qﬂv?{.'

39

ey KM

ot
X

DOWNSTREAM ‘2
HAZARDS

CORNWALL
UPPER
RESERVOIR
DAM

e R L

..m. ‘.‘. LT TN
3L w.NF.

SCALE 1124000

LOCATION PLAN
CORNWALL UPPER RESERVOIR DAM

WEST POINT, NY.

.5.6.5. 7.5

REFERENCES;
QUADRAN

l.

LE. 1957
S CORNWALL,N.Y
1957

G
QUADRANGLE.

2.US86GS.7

g -

Y% IR




CORNWALL
UPPER

RESERVOIR

7=\ NS
\/ CORNWALL % -
\} UPPER .
ERES[!)E;‘?%O!R_\\&:; J.  APPROXIMATE
e UM SN A WATERSHED ~ AREA
A S /j{//# e
* il ‘.‘\ _r-’//’ '\{\
REEE-Wr 720N
==
/\'_//\

2300 3000 94000 9000 €000 1000 FEET
' 2 S I
A e e ——
2. YOS RokRwace, nx

QUADRANGLE. 1957




N| NKQVQ\

HOUING a7/
WONYISIY  FIdLs) VENNY O .U

N\

N
N

i
N

\5\\ M\Q k
\M\\\,\S\\““\

\\\“N\ 7

T, &

C.~ .
(47YH Junls D
c* 7 VE e
Co o’
7Y L :\ﬂu

- ,\,Q .
vats., suas2753 1A
_\ 21/ LR

_ ﬁlf\ LeTxY 07
7 450, '2ov0> ..%%\ wdS , J \Q\W\.\MWJ

pd
sard + SINHA
ot~ )

’ \\I\ll‘l% o T

/ g ‘Lsoy !

2ve \Q_

viry me7—l

SONIUNO

—— &\Q\,kmmmmu\ —~




Sustirg cate rone

P -~
!
L
) -
Frsrng e -

ExisTiNG GATE HOouSE

BASEMENT FPran Grouno FLOOR PL*

DETAILS OF NEw GAre

Lencrata Morr

Magin -
Nov 1938

Meaaonw Resariorn

ERRTE e Py

NEW GATE
HOUSE

o AP

Sac Sregr 30z e i

PN L 2

. rombs s | S Smos wss e ﬂ‘%
G vokry Galehiose | o3 & ¢ .
a¢ N g aman? .
e
N » Foorelé

perBank

v

a8t 9 Rea

Exsting 17°
Ea:8ting 6

N i ————— — e e —
‘.." A P \ ADDED EMBANNKMENT
S P —— T AT T T e T e ————
e f - e
ol
M 700 of Ex Embankmenrnt

Pran OF EXtSTING VRPER RESERVOIR
Sirowine New SPiLLwAy (ons reuc 708




Y

N 3 A
4

N

«

Yausforcament
Fraor & Roof

{0 xadds, 6Dc
#Spacers, 6 o¢

CROUND FLOOR FPL AN

Or New Gare House

ﬁvp‘;gnu./
£ 98y L
~

DAL T rn g ap - .
o <
- 3
o . 2
2
. Yy
S SRR

nstmg Lopar Reservorr Jom

Lasr LrEvAaTION

EXCAVATE FOR \
NEW CHANNEL \

Nota - Wast VoY Ao Slop aF Bottams g f Abo s Siol
Mool Sab to Fro,ectavt 10 From oursica
Fucs of War. Slofa Roof from Easfro west

\  ADDED EMBANAMENT
- Aater Lirre
mbornkment

PLran OF EXSTING CPPER KESERvOIR DAam
Srrowine NEw SPILWAY CONS IRUC TION

o

Spac’ 180c
wn four Warls

=

i;ﬂbdg 970 vert

. Sy Barreit pec Reofing

i Caiorns

ez Copper
Frosrag

¥ ve Sa Lopany

&e
af Migh Point

Freos £1 938

N

Secrion 4-A4

¢
a
Bop

S#o 0r00

\

\

\

CORNWALL,N.Y. \
WATER WORKS IMPROVEMENT
CONTRACT NO.2

UPPER RESERVOIR OAM

HENRY W.TAYLOR SCacE 13 p0”
CONSULTING ENGINCER  OATE N W89
1! BARA PLACE, NY.C, SHELT No. S )




-~

el e el

Naw Kaboming wall

Id
tl
[

M a . 2 r“ .‘l‘& b §
P S & T ¥ ¥ ﬁ 8%

Gr4. Or50 :

269C .
P St Graas
WL FESE2 - -
—
~New Rataimng Watl
W Spiiiway Sectien

CIN .

- ~ o

ve0 B b 3

Sra 075

Survay (g

v Jed ez

NGy N

46 ©

Sra 175

Secrions OF NEw SPrt vy

Senle 10

2o

Ay i

[

Tvprcar SEcrion OF

AnOEL EMBANKMENT
L e Pl

£ xsturg Wall

947

Al

Aaw wall
\ ¥
N ——
K}
A} 1N
‘ N
—_— S
a1
—— o]
« b
&
N
R
sy
e
~
LS
. .
'.
Y
~
Y

Secrion C-C




y
-
.
b
Al
[ -
. Pran
. e, Aot e A8 Boss 120 Voot
“3¥Bars pecc rer
i
New Wail <
B b
leBacs 24:. fonhan I8 N
Secrion A4 3
+
4
- —
- '—- e -—-.é- - 1
KNS “-An0 24t 0 1
T £ 9808170 . i
g B . ; !
, ¢
KL e s T L 1
. Lt oy s i L LI Aerfoca ol
- - sk e 4 B0 sl x Corcwal
B, N . B
. 4
o, 27" L 2 . x4 — h X l
1 ¢ ) i‘
(N l'\,
3 f H \ e
| ~ !
L < .
! %
Aao o e - &0 -
R oo Tiow E 8
= NEWBRIDGE
Scam 0"
a0 -0
- - - -
SEe T el S 50 T o L
) Seube Leef, &Y Time 26t
By o wwac fie e e
U -~ o £ 0230 . :
' [ i 5
i e
‘ ) il .
A . - ,
“ 1 N Y X1 W’ N 1 .
] . 4 . '
4 N Tk .
n ¥ : h
——— O —— ¢ .
T . E[_:.A; .......... KRS =N
“ R TaH-' ) i
—_— A R — o,
s 3
S Y e
S (41 )
~ i M Secrional PLAN
’ - &; “y st (e
’ : NEW INTAKE MANNOLE
. ol Scale fCT
;:‘ N o, e e oot Contr el Hovse
el
' N T CORNWALL.N.Y.
A
% ] WATER WORKS IMPROVEMENT
BI Sac Pors wngs '~ Kem /6 mtoar Ereosed Y Correte ! CWCRr ?2 M
Secrion €€ Seeron ]O | HENRY W.TAYLOR scaE 1t
NEW INTARE PLANI 100 E ’ CONSULTING EVOINEER — DATE 14939
Yead Shao? NGO 992 2804 1 OARN PLACE, NY.C SNEET MOSPEAY
i‘




